The dislocation microstructures in both 0 and B2 single phases of a Ti2AlNb alloy, deformed at room temperature, are reported. Slip systems activated during the deformation of each phase are determined using weak-beam electron microscopy and the correspondence between the deformation processes is made. It is shown that the better ductility of the B2 phase compared to the 0 phase is related to the number of activated slip systems.
INTRODUCTION
For twenty years, research on intermetallic compounds have been of great interest to aircraft engine applications since these alloys have a low density and a high temperature strength [l] . Titanium aluminides based on Ti3Al materials are candidates for such applications but they are handicapped by a low ductility at room temperature due to a limited number of independant slip systems available in their hexagonal closepacked structure [2, 3] . The development of new TisAl-based alloys with some room temperature ductility has become possible through the addition of transition elements such as Nb, Mo or V. In particular, Nb-rich titanium aluminides near the TizAlNb composition have a better room temperature ductility and fracture toughness than conventional titanium aluminides [4] . The as-cast former alloys are two-phased and their microstructures consist of either precipitates of an ordered orthorhombic phase (0 phase) embedded in a matrix of an ordered b.c.c phase (B2 phase) or precipitates of B2 phase within an 0 matrix. Appropriate heat treatments lead to the formation of singlephase alloys of either the 0 phase or the B2 phase. The present study reports on the microstructure after deformation at room temperature of each phase of a Ti2AlNb alloy. By using weak-beam transmission electron microscopy, Burgers vectors and glide systems of the dislocations activated during deformation are determined in order to compare the deformation processes of each phase.
EXPERIMENTAL
The Ti53AlZ5Nb22 (at. %) alloy has been prepared under vacuum in a high frequency induction furnace. Parallelepipedic samples of dimensions 3 x 3~8 mm3 were spark machined from the ingot and heat treated in order to obtain 0 or B2 single-phase alloys. In order to avoid oxydation during the heat treatments the samples were envelopped with Ti-Zr chips in a Nb foil. Table 1 indicates the applied heat treatments. Prior to mechanical testing, the surface irregularities were removed by mechanical polishing. Both single-phase alloys were deformed in com ression at room temperature. The compression tests were carried out at a constant strain rate of 2.103 S-? and stopped after 2% plastic strain to obtain a moderate dislocation density. Discs were sliced at 45" from the compression axis in order to maximize the probability that the foils contain Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1996229 a slip system. The slices were then mechanically thinned to 100 pm and electropolished in a solution of 5% HC104, 35% 2-butoxyethanol and 60% methanol at O°C under 15V. The foils were examined under a JEOL 200CX transmission electron microscope operating at 200kV. The weak-beam investigations were performed using a double-tilt holder. fig. 5a ). These dislocations glide in the (OlO), (1 10) and (1 10) planes, respectively, where they are split into two identical superpartials separated by an antiphase boundary (APB) according to the following reactions :
Notice that the [loo], 112 [I101 and 112 [lTOJ translations are almost equivalent and only differ by a slight change in magnitude, and that the (OlO), (1 10) and (1 10) planes are also very closely related since they correspond to the first order prismatic planes of the a 2 parent structure [5, 6] . 
In the B2 phase
The microstructure after deformation at room temperature is characterized by a large density of <11 I> superdislocations in screw orientation. Slip of dislocations in the B2 phase occurs on { 110) or { 112) planes , where the superdislocations are split into two identical superpartials leading to an APB formation according to :
Fig . 2 shows a typical arrangement of the dislocations. Observations of scalloped dislocations between slip bands is also a common feature of the deformation microstructure of the B2 phase. The APB width variation between the two 1/2<111> superpartials, shown in fig. 4a , results from a strong pinning and attests of a sessile configuration. A local variation of the composition might be responsible for this pinning and can be associated with the streaking and diffuse intensity shown up on fig. 4b . Such a lattice instability gives rise to the tweed contrast, i.e. the continuous background modulation, which is observed for many diffracting conditions in this alloy ( fig. 4b ). As the B2 phase is metastable, it is believed that 0 phase precipitation is at the origin of the lattice inhomogeneity. 
Planar defect energies estimate
The energies of planar defects are found by calculating the repulsive force between partial dislocations at equilibrium. Although both phases exhibit a non negligeable anisotropy, since the elastic constants are 
COMPARISON OF DEFORMATION MODE
The 0 phase is structurally closely related to the Ti3Al (a2) ordered hexagonal structure with a lattice distortion resulting from an excess of Nb atoms in the a 2 lattice [5, 6] . There is also a lattice correspondence between 0 and B2 structures, similar to what exists between 0 and b.c.c. phases [9, 10] , exemplified in figure 5 :
with mismatches -6.696, +3.8% and +1.7%, respectively. These relationships lead to: [l 111 In the same vein, the arrangement of atoms in the (001) plane of the 0 structure is similar to the one inJhe This explain why the B2 alloy can attain a better room temperature ductility [l l] , than the alloy with the 0 structure, in the same range of composition and temperature, especially when deformed in tension [6] . The correspondence of the slip systems in the two phases has another consequence. In a two-phased alloy, what would help transmission of the deformation though the material is the ability for dislocations to be not very much disturbed at the passage through a B210 interface. It is thus believed that the correspondence between the slip systems favors the transmission of the deformation from one phase to the other, thus gives rise to an explanation of the rather good ductility at room temperature of the two-phased alloys [4] .
